PATENTED JUNE 6, 1905,

G WALZEL. .
REDUCTION FURNACE.

. APPLIOATION FILED AUG.12, 1004,

- - ok
r TR E S A A A w B WP SR - or x5 xSk p g Fomp X AR S L el O F - # ot ax owoa oa ok - g oworoEoaow .

s

[

s
G
&

! :
—

T

NN

et g j&ﬁ! "

N b

4

\ ‘ ,
By trae

. L - . E i ‘ %

o Seort Sps '?}: TR

- - ‘-"

= ' .

ol b ol gl oV o ) e 2

oh
:i?l
1920

1
[
L

.

L

e
IF.A
o
A
v
4 B
avZ

[

¥
f;'
v

(A
A

¢ 3
»

»

™

e

i

g T Aiharte By T Bge




I\TO (91 660

UNITED STATES

Patented J une 6 1905

PATENT OFFICE

GREGOR WALZEL OI‘ NEWARK NEW J ERSEY ASbI(rNOR TO EDWARD
ZUSI OF NDWARK NEW J ERSI]Y

HE'DUOTION-IEUF!NACE-.'

a SPEGIFICATION formmg part of Letters Patent No. '791 660 dated J' une 6 1905
- o Appheatmn ﬁled August 12, 1904 Senal No, 220,482 |

" To mZZ whom it may concern:

Be it known that I, GREGOR WAL?EL a 01t1-

zen of the United States residing at' N ewark

in the county of Essex and State of New Jer- |
‘sey, have 1nvented certain new and useful Im- |
- provements in Reduction-Furnaces; and I do

hereby declare the following to be a full,

~ clear, and exact description of the mvention,
- such as will enable others'skilled in the art to
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.1. 20..

- which it appertains to make and use the same,
reference being had to the accompanying

drawings, and to characters of reference

marked thereon WlllCh form a part of thls
specaﬁeatwn T

My present 1nvent10n has I'eference t0 im-
prevements generally in reducing-furnaces;
~and the invention has for its prlnelpal object’
to provide a reducing-furnace for the reduc- |
tion of limestone or for the purpose of reduc-
ing iron ore to produce iron sponge, such fur-
‘nace being provided with water-sealed charﬁ'— o

1ncr" and emptvlne devices. -

A further object of this 1nvent10n 18 to pro-
vide a donble—shaft furnace of such arrange- |
ment and construction that the reducing-o oases.
which are carried into the furnace Wlll in one

- shaft reduce only the material contained in
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“said shaft through which the gases are allowed
to circulate, while by rad1at1on the heat from
the active shaft passes into the inactive shaft

and the material in said inactive shaft becomes

preheated, the main purpose being to provide
a double—shaft reducing-farnace the shafts of
‘which are used a,lternatelv in first preheatmo*

35

and reducing the material, so as to msure a
continuous process of rednctlon o |
A still further object of this 1nvent10n 1S to

prowde a double-shaft reducing-furnace, each
shaft being provided with a water - sealed
charging dewce at the top and at the bettom_'_

' with a water-sealed emptwnw device.

- Asstated, the reducing-furnace may be ueed.-
for the reductlon of iron ore to produce iron

 sponge; but the furnace is preferably for the

purpose of reducing limestone by the intro-
duction of hot air with steam or hot carbon di-
oxid with steam, -and especially for the pur-

pose of produemcv carbonle acld as set forth

- in my previous applleatlon for Letters Patent
filed August 10, 1904, Serial No. 220,186.

My invention censmte inthenovel red 1ction-
furnace hereinafter fully specl

thermore, this invention consists in the novel

“arrangementsand combinations of devices and
-parts, as well as in the details of the construc-
tion of the same, all of which will be more
fully described in the following specification
‘and then finally embodied in the clauses of the
‘claim, ‘which are appended to and- i'oun an
essentlal part of the same. - - N
- The invention is clearlv illustrated i in ther I
| '_accompanymo' drawings, in which— B
Figure 1 is a lonmtudmal vertical section
-_ of one form of reduelnﬂ'-furnaee embodying
“the principles of this invention: and Kig. 2 1s
a horizontal section of the same, said section
being represented as taken on lme 22 in sald-

Fig. 1

. bnnllar characters of -reference are em-
‘ployed in the said clrawmcre to indicate corre-

SpODdlnﬁ' parts.
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ed; and, fur- B
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Referring to the sald drawmcrs, the refer-

ence character 1 indicates a complete fnrnace
~embodying the principles of my present In-
_ventlon the same bheing provided in its inte-
rior with two shafts 2 and 3, which are con-
‘nected at their lower portmns by means of a
duct 4, into which extends from the outside of
the furnace a_gas-conveying duect or pipe 5
for carrying the gases into either of- the said
‘shafts 2 and 3 alternately, in the manner and
for the purposes set forth in my previous ap-
plication for Letters Patent, filed August 10,
1904, Serial No: 220,186. Each shaft2and 3

“communicates at its lowest point with a duct or

passage-way 6, provided with a suitably-con-

8, having a closing plate or gate 9 and ma-
nlpulated by means of a lever or handle 10
upon the outer side of the furnace.
duct or passage-way 6 leads toa main delivery-

“Kach

30

structed frame 7 or similar device, and each -
frame is formed with bearings for a recl{-shatt

9‘6- -

‘chamber 11 in the bottom of the furnace, said .

chamber being provided with a bottorn 12, ..

‘which tapere downwardly from its center to
| _the 0pp031te sules of the fnrnace, that the

95
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charges of calcined limestone or other mate-
rial when discharged into the chamber 11 from
either shaft 2 or 3 will pass down the down-
wardly-tapering surfaces of the bottom to the
openings 13 in the opposite sides of the fur-
nace. Placed against each opening 13 is a
hood 14 or other suitably-constructed device,
as a box, which may be provided with a door
15 and a discharging duct or outlet 16. Each
duct or outlet 16 has its mouth arranged be-
neath the surface of a body of water contained
1n sultably-constructed tanks or receptacles17
of any desired size and capacity, substantially
as shown. Connected with each tank or re-
ceptacle 17 is a bell-ecrank 18 and link 19 for
opening and closing a slide or gate 20, ar-

ranged in each duct or outlet 16 of the respec- |

tive hoods or boxes 14. Thus it will be evi-
dent that when there is a charge of calcined
limestone in the hoods or boxes 14 the slides
or gates 20 can be opened and the limestone
dropped into the water to be slaked therein.
At the same time when the material in the
shafts is undergoing the process of reduction
it will be evident that a suitable water seal is
provided at the bottom of the furnace to pre-
vent any admission of atmospheric air. Of
course1t will be understood that with the proc-
ess of reducing iron ore to produce iron sponge
these water tanks or receptacles 17 are not
necessary and in that case are dispensed with,

the hoods or boxes 14 then being made with-
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- of the said hoods or boxes.

out such discharging ducts or outlets 16, in
which case the material, as the iron sponge,
1s removed through the openings in the front
Connected with
an opening in the upper portion of the respec-
tive shafts 2 and 8 are pipes or ducts 21 and
22, which communicate with a main pipe or
duct 23, leading to a suitable reservoir in
which the carbon dioxid generated with the
limestone - calcining process is collected and
stored. The pipe or duct 21 is provided with
a sultable valve or shut-off 24, and the pipe
or duct 22 is provided with asuitable valve or
shut-off 25, whereby communication between
the said main pipe or duct 23 and either of
sald shafts 2 and 3 may be made at will, as
may be desired. Fach shaft 2 and 3 is made
In 1ts upper portion with an opening 26, and
upon the top of said furnace there may be a
suitable platform, as 27, having openings
which correspond to the openings 26 of the
respective shafts 2 and 3. Suitably secured
upon the said platform and directly over each
opening 26 are a pair of charging devices 28.

Kach charging device 928, as will be seen
from an 1nspection of Fig. 1 of the drawings,
consists, essentially, of a cylindrical body hav-
ing an open and hopper-shaped bottom 29,
and within each body is an inclined partition
30, provided with an opening 31, each open-
ing being closed by means of a suitably-con-
structed gate 32, secured upon a rock-shaft

791,660

33, sald shafts being rotatably arranged in
bearings in the said cylindrical bodies and be-
ing manipulated from a lever or arm 34, se-
cured upon the end of each shaft. The upper
and open part of each cylindrical body is pro-
vided with a cover 35, having an opening
above which extends a feed device or hopper
36, substantially as shown. Kach cover 35 is

also made with an upwardly-extending wall

37, providing a space between the inner sur-
faces of the wall and the outer surfaces of
each feed device or hopper 36, which can be
filled with water, as shown. Suitably ar-
ranged over each feed device or hopper,with
1ts marginal edge portions extending into the
water to provide a perfect water seal, isa bell-
shaped cover or casing 38. That each bell-
shaped cover or casing 38 may be raised above
the upper open portion of each hopper,a flexi-
ble connection 39, passing, preferably, over a
pair of grooved wheels or sheaves 40, has its
end attached to the bell-shaped cover or cas-
ing 38 and has secured to its other end a coun-
ter weight or balance 41 to provide ease of
manipulation. The said wheels or sheaves
are sultably secured to cross-arms 42 upon
standards 43 upon the platform 27, substan-
tially in the manner illustrated in said Fig. 1
of the drawings. By this arrangement of
bell-shaped coversor casings 38 and the water-
containing covers 35 it will be clearly seen
that each charging device or cylinder 28 is

perfectly water-sealed to prevent any atmos-

pheric air from passing into the furnace dur-
ing the reducing processes.

The double-shaft furnace hereinabove de-
scribed 1s of a simple construction and i1s very
efficient in its operation, the two shafts being
alternately put in operation, whereby the con-
tinuity of the reducing process 1s insured,
and while one shaft 1s being operated the other
shaft 1s being preheated from the heat of the
other shaft, thus also rendering the method
and process of reduction more economic than
with a single-shaft furnace.

Of course I am aware that changes may be
made in the arrangements and combinations
of the devices and parts, as well asin the de-
tails of the construction of the same,without
departing from the scope of this invention.
Hence I do not limit my invention to the ex-
act arrangements and combinationsof the de-
vices and parts as described in the foregoing
specification and as illustrated in the accom-
panying drawings, nor do I confine myself to
the exact details of the construction of the
sald parts. |

Having thus described my invention, what
I claim 1s—

1. A limestone-reducing furnace, compris-
ing a single stack and a multiplicity of inter-
nally-disposed shafts, a means of communici-
tion between the lower portionsof said shafts,
a single gas-conveying means connected with
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~said means of communication between. the - positely-placed discharge-openings, a means 65

said shafts, a charging device arranged .upon
the top of eech shaft an. 1ndependent outlet

at the bottom of each shaft, and an emptying
device connected with the outlet of each shaft,

: snbstentlellv as and for the purposes set forth.

10

2. A limestone-reducing furnace, compris-
Ing a single stack and a mn1t1p11c1tv of inter-

'neIlV dlsposed shafts, a means of communica-

tion between the 10wer portions of said shafts,
a single gas-conveying means connected with

sald means of communication between the

~ said shafts, a water-sealed charging device

20

- shafts, a main receiving-chamber having op-

arranged upon the top of each shaft, an inde-
pendent outlet at the bcttcm of each shaft,
and a water-sealed emptying device connected
with the outlet of each shaft, snbstentlelly as
and for the purposes set. forth

3. In a reducing-furnace, a multlpllclty ct |

shafts, a means of communication between said

pOSItBIV placed dlscha,rcre -openings, a means

- of communication between the bottom of each

30
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shaft with said main receiving-chamber, and
a water-sealed hood or box connected Wlth

“each discharge-opening of said main receiving-
chamber, snbeta,ntlelly as and for the purposes

set, forth

4. In a reducmcr-fnrnece, a multlpllclty of
shafts, a means of communication between
- said shafts, a main recelving-chamber having

oppositely-placed discharge-openings,a means

of communication between the bottom of. each
shaft with said main receiving-chamber, a

hood secured over each dlschercre -opening of

sald mailn receiving-chamber, a, Velved outlet-

duct connected with each hood, and water-re-

- ceptacles into which said dncte extend, sub-

.-40
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stantially as and for the purposes set forth

5. In a reducing-furnace, a multiplicity of

shefts a means of communication between-

said sha,fts, a main receiving-chamber having

oppositely-placed discharge-openings,ameans
- of communication between the bottom of each

shaft with said main receiving-chamber, and
a gate 1n sald means of -communication be-
tween  said shafts -and said main receiving-
chamber, substantially as end for the pu rpcsee
set forth,

6. In a reduclncr-fnrnece a mnlt1p11c1tV of
shafts, ameans of communlcetlon between said
shafts, a main receiving-chamber having op-
positely-placed dlscherwe -openings, & means

of communication between the bottom of each |

shaft with said main receiving - chamber, a

gate in sald means of ccmmnniceticn between_
- sald shafts and said main receiving-chamber,

and a water-sealed hood or box ccnnected Wlth
each discharge-opening of said main receiving-

chamber, substentlelly as and for the purposes
set fcrth |

7. In a rednclncr-fnrnece, 2) multlpllclty of

“shafts, a means of communication betweensaid -
shafts, a me1n receiving-chamber having op- | cover over said hopper having its mouth ex-.

of communication between the bottom of each
shaft with sald main receiving-chamber, a

gate in said means of communication between
| sald shafts and sald main receiving-chamber,

a hood secured over each dlscherwe -opening
of said main receiving-chamber, a valved out-

70

let-duct. connected with each hood, and wa-

ter-receptacles into which said dncts extend,
Snbstantiellv as and for the purposes set forth.

8. The combination, with a redu_clncr-fnr-..

nace having a shaft prcwded with an opening
in the top, of a water-sealed charging device
over said opening, comprising a cylinder hav-

| ing an open and hopper-shaped bottom, a

chambered cover and receiving-hopper onsaid
cover, sald cover being adapted to contain wa-

| ter, a bell-shaped cover over said hopper hav-
ing its mouth extending into the water, and
‘means for lifting said bell-shaped cover from
said hopper, Snbstentlelly as. end for the pur-

poses set forth.

- 9. The combination, with a reducmcr-fnr-
nace having a shatt provrded with an opening
in the top, of 2 weter—seeled charging device
over said opening, comprising a cylmder hav-
ing an open and hopper-shaped bottom, a

75
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chembered coverand receilving-hopper on eeld' -

cover, said cover being adapted to contain wa-

ter, a bell-shaped cover over said hopper hav-

ing 1ts mouth extending into the water, and

‘means for lifting said bell-sheped cover fr om

said hopper, GOIISIStlIIG‘ of astandard and cross-

95

arm, sheaves upon said arm, a flexible connec-

tion arranged over said sheaves, secured at one
end to said bell-shaped cover, .end a counter-

‘balance at the other end of sald flexible con-

| nection, substantially as and for the purposes
| set forth.

10. The comblnetlon, with a reducmo*—fur-
nace having a shaft provided with an opening

in the top, of a water-sealed charging device

LOO

'[05'.

over sald opening, comprising a cyhnder hav-

ing an open and hopper-sheped bottom, an in-

chned partition in said cyhnder provided with

a dehversf—-()penlng, a gate in said cylinder be-
neath the said opening, a chambered cover and

ITO

receiving-hopper on said cover, said cover be- -

ing adapted to contain water, a. bell-shaped
cover over said hopper hevmﬁ' its mouth ex-
tending into the water, and means for lifting

said bell-sheped cover trcrn said hopper, sub-
stantially as and for the purposes set forth.

nace hz—wlnw a shaft provided with an opening
in the top, “of a water-sealed charging device
cver sald opening,

11. The combination, with a rednclna'-fnr-"

comprising a cyllnder hav-’
ing an open and hopper shaped bottom, an in-

1_1:5

120

.Gl'ined partition in said cylinder provided with

a delivery-opening,

receiving-hopper on said cover, said cover be-

ing adapted to contain water, a bell-shaped

. a gate in said cylinder be-
‘neath the said opening, a chambered cover and

I.;?IS
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tending into the water, and means for lifting In testimony that I claim the invention set,
sald bell-shaped cover from said hopper, con- | forth above I have hereunto set my hand this ro
sisting og a stan%ard zind cross-arm, sheaves | 6th day of August, 1904.
upon sald arm, a flexible connection arranged VOV NAT A T 7T

5 over sald sheaves, secured at one end to said GREGOR WALZEL.
bell-shaped cover, and a counterbalance at the Withesses:
other end of said flexible connection, substan- Frepx. C. FraentzEL,
tially as and for the purposes set forth. (rro. .D. Ricoarps.
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